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(54) CIRCUIT FOR DRIVING LED DISPLAY DEVICE 



PTO^B^ eTtO be SOLVED: To reduce a circuit scale of a driving circuit of a full-color LED 
disDiav device, and also to prevent deterioration of picture quality. . di 1 Pnm 

SK^T^e circuit for driving the LED display device having picture elements P1 1-Pnm 
loi:poso6^^^ of LEDs (LR11. LG11. LBl1-LRnm. LGnm. LBnm) ^^'^-ng ,n 

Sscent color from each other, is provided with common drivers 1 
LEDs. a 1st switching means 2 for sequentially switching on a ^'^^^ J^'^^^VJ^;'^; . 
r^^uit 24 to supply it to the LEDs of each luminescent color among these LEDs. and a 2nd 
Shing meanrfrsequ^^^^^^^^ switching on the display data for each luminescent color to 
liliTt trt^^drive^^^^^ synchronizm with the switching operation of the 1st sw.tch.ng 
means 2. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

duty drive methods was adopted. . i cn ^«K.*.«nr.nHina to 1 to 1 and drives LED by the non-interiaced method. 

c.n.unt o„rr.nt driver. 21. 22. .nd 23 .to* '*f",";'"'™ I. .„pp|i,d » ». Pon.Unt ou™t dnv.r 21 .o.ri.ol.d t. LP11 .f 
. ptor. .I.m.nt Pll. F^m «. c.n.Unl P.rrjm „„„t driver 22 .onn.pt.d to LOl 1 of . piotur. 

St^-^r."'.;d^3-^;^^rr^r.o^^^^ 

signal according to this indicative data is supplied to red LED. green LED. and blue Ltu Trom tn 

within red LED. and magnitude deltaVG of the voltage ^^"'j;^^",];,^'',^ deltaVG and d JuVB. and when this deltaVR supplies the supply 
(for example. deltaVR is about 2V to deltaVG and deltaVB ''^'"^-^b°ut W) than de^^ unnecessary height to red 

s„-r,.t.«r;sr^ro»^?"rrz^^^^^ 
Krr„rrs^"rd£rrrp^rk'S^.^^^^^^^^^ 

number field, and LED of the picture f """^^.X^^'f ^^it .,1/2 duty drive methods in the full color LED display equipment 

S.ss,:.r,s™-p"?>-iir.s.f^r^^^^^^^ 
:::::-.^-ii:.7?^p^jZ'-:^^ 

a top on a screen (however, n is taken as even number here). ... , r, i ^ujch is the red LED of the picture element P1 1 of the odd 

[0014] The common constant current driver 31 s -""^^J^ f^,^^^^^^^ PzTof t etVn number field in which it is located just under a 

of a picture element P21. th» ^athnde of the red LED of the picture element of the odd number field and the 

[0015] Similariy the constant current dnver 31 common to '^^fJr^'^°jf,°J,Y^^^ i3 connected also about each remaining picture 

cathode of the red LED of the picture element of the element of the odd number field and the cathode of 

elements. The constant current dnver 32 common to The consUnt current driver 33 common to the 

green LED of the picture element of the even number field of the "/^^^''J^'J'l^l^^^^^^^^ cf the picture element of the even number field 
«thode of blue LED of the picture element of the odd number f'^ picture element Pirn of the odd number field. LGIm. 

of the right under is connected. (With LR2m wh,ch -"f;"'/;,^^"^^" "J.t fro^^^^^^^ and LB2m) LRnI . LGnl. and LBnl which 

LBIm, and picture element P2m of the even """^b^; ^^"^^ Tb (n itl wS Stufe the picture element P(n-1) 1 of the odd number field, 

constitute the picture element Pnl of >-« (""1 I-. LG (n-1) f ^f^^" 1^^' J^'.th "o^^^^^^^ element Pnm of LR(n-1) m. LG(n-l) m 

and the even number field of the right under. While LRnm. LGnm^ and LBnm wh.ch <=°"J^t"^e P ^^^^^ 
and LB(n-l) m which constitute picture element P(n-1) m of the odd number held, ano tne ever 



-constant current drivers 31. 32. and 33 about f P't^.-^^^J""^"*! for the red in the location of a picture element P11 is suppfied to the 
[0016] At the time of an odd number field d.splay the '^'^^^^^eTpU and 1^21 of a picture element P21. and the indicative data for the red in 
constant current driver 31 connected to LRU of \'"^l''2,t7lTeyln n"^^ Therefore, from this constant current driver 31. at 

ihe location of a picture element P21 is supplied at the "J .^"Z^';" 7,^^^ d3 J Z Uie red In the location of a picture element P1 1 is 

OO^^rrafti^e^re^^^^^^^^^ 

the constant current driver 32 connected to LG1 1 of a P.^re element P^^- ^^^l of P ^^^^^^^^^ ^^^^ ^.^ ^^^^^^^ , 

[ in the location of a picture element P21 ] .s supplied at °;;"/^^;i™.^3^^^^ for green [ in the location of a picture element P11 ] 

£e constant current driver 33 connected to of a Picti^re element P^^^^^^^ ^^^^ ^.^ ^^ver 33. 

[ in the location of a picture element P21 ] ,s supplied at ti^e ^''^^ .^T^^^''^^^ blue [ in the location of a picture element P11 ] is 

locOon of th= »w nun.b„ B.M. gr..o .»d th. "r* ''■^jj;™.^^^^ i „, „ M m.a.b.r H.M dl»lw Th. r.i to Ih. p.cu,™ 

r " -S-J/rrons: sr-rr.r.'pLrL°s=o,"x p^^^ .... t.. » ^ ^ 

tiie change-over circuit 35. . . . x u- u an innut edse to outgoing ends o1 and o2. respectively at tiie time of an even 

[0022] The control signal ('"-^ration abbreviation whi^^ ,,^^,3^ 

s.?r»rxrv7r:9.L^i=p Lp.^^^ — ,««™to.. 

LED. and blue LED of a picture element of tine odd number field dnve^ ^ . ^. LED of each pictaire element of the even number field by 
[0025] On the oti,er hand, while supply voltage VI is suppled to ^een LED and blue LED of e ^^^^^ ^^^^ respectively at the time of an 

connecting tiie input edge of ti,e change-over o-ro" ts 34 and 35 to an o"^°^"8 end^o^ ^^^^ ^^^^^^ ^^^^ 

even number field display, supply voltage V2 is ^"PP ^^^^^J^^f^^'j 3^^^^ signal in the pictiire element location of ti,e even 

rmSr/::^'s^:ir:rg:r^^^^^^^ °" ^'^"^^ ""'^ " 

[0028] The reason for forming a power circuit 25 '"dependently [ l^2Z^M lS\ay and an even number field display, and it is too always 
:;.^cleTte^^^^^^^^^ Tthi fa;rh:iSt%7rvt^^^ ^d .ue LED is supplied to red LED. 

rpSL(s)to be solved by the invention] however.it wass^^^^^^ 

rwl^t-ti^rrror^^^^^^^^^^ -arran.ng[thatthe circuit see ofa 

1 / 2 duty drh,e methods are adopted, as ^^j:^^^^::::t:::rz ' -et^^e ta" plTof )• 
ihat which becomes half in case ti,e number of drivers is a d'r-t-cu^nt dnve -^^^^'^^^^X-,!^^^^^^^^^ such as a flicker, occurred, 

However, by 1 / 2 duty drive methods, since LED was dnven by "V';!^^';^,;"/^^^^^^^^^ object for red LED, green LED, and two blue 

image quality might deteriorate. Moreover, since the power <=--"'^;f^,^„''^3'nn mSa^^^^^^ ^f a circuit scale, 

LED as 1 / 2 duty drive metiiods also showed to draw!nfi_6 ^^^'''"^^'T'. ^^t^ 3^^^^^^ a technical problem while miniaturizing ti,e circuit 

r00311 This invention is made [ enabling It to also prevent degradation of image quality, and J as a lecn 
scat y a drive circuit in a full color LED display equipment in view of an above-mentioned point. 

EEs for solving tiie Problem] In tiie drive circuit of ti,e LED <'i-.ay equipment with >Jich*^ 
rntX-^t^^eS^^^^^^^^^^^ 

this driver is proposed. , cr. „f th^ mutuallv different luminescent color (for example, red. green, and blue) which 

[0033] A common driver is connected to two °r ^"^^"i^^e^^^ tiie electrical potential difference fi-om a power circuit 

constitutes a pictiire element in the drive circuit of this LED d^sP'ay ^.''"'P^*, „"°7umfn„ color one by one. and is supplied to the 1st 
changes to <TXF FR=0001 HE=250 V«=080 ^=0200 ^^^^ ** 3"^ LED of each Mn,^^^^^^^^^^ on ^^y ^ 

change means. And synchronizing witii change actuation of tins 1st change means, tne inuic 
the driver of a sequential change lever by the 2nd change means. 



drive method (for example, if the luminescent color is red and three L green 

rootAorvrrcetl^ tttnTn-^tnaced method, the flicKer which is a phenomenon peculiar to inteHace liKe t in the case of 
2 dutv drive methods ] occurs, and image quality does not deteriorate^ ^„„,M«ti«n of imace Quality is also prevented. 

Thereby, while the circuit scale of a '^'^^^^^^^f^^^^^^^ the 1st change means to change the 

[0039] In addition, in this drive circuit, it has a single power circuit as an examp . 

electrical potential difference from this power Za\e of a drive circuit comes to be miniaturized further 

[00401 Thereby, since the number of power circuits is also reduced. '^''^ "^"J^ .-^-r circuit to LED of each luminescent color is in what 
K The reason which may supply the electrical potential difference ^""^ ' f "J^ to LED of each luminescent color one by 

Se the case of a direct-current drive method, or a 1 / 2 J^^J^ ch lumine^ent co^^^^ That is. when LED to which the magnitude 

Tne. and is supplied for to it (supply voltage - ""^^^'-^^"P;'^^^^^ is used, even if it supplies the supply voltage of the 

of a voltage drop is mutually different fi-om red LED ''ke green LED °f blue Ltu. t p ^^.^^ ^^pp,y ^^^^^ „f 

:lme heiit as supplying green LEO and blue Supply of t^e supply voltage to red LED. green LED. and blue 

unnecessary height is supplied to red LED is a part of the ^"^^ f (3^^^*;;^ LED is restricted unlike the case of a d.rect-cunrent 

LED takes a round. Thus, since the time amount by which supply ;°'^^8;,'^^^"PP^„„g^essary for LED of the specific luminescent color is supplied 
drive method, or a 1 / 2 duty drive methods even if the supply -'^f °[ ^^jf ^ "ause it doe= """"^ 

by considering the voltage drop property of LED of f^^^^; ^ ^h^e^^^^ an accommodation means to adjust as an example 

rlrcTp^ter i^e- n^ruS to S;ror,u-:;e^cr:^.o? two or more LED according to the voltage drop property of LED of 

^^^p'^ent^rrrs^r^^^^^^^^^ 

drep property of LED of each luminescent color as a cause 'ts^lf electrical potential difference from the 

[0044] Moreover, In this drive circuit, it is suitable for the 1st "^J^J^a^^^^ „f luminescent color. 

amount [ every ] power circuit according to the '—"^^^f'^^^f,"^^^^^^^^ efficiency at the time of a change with ^e 1st 

KanTaraTa^st^^^^^^^^^^^ -^'^^^ ' " ""'^"^ 

as a cause can be prevented now. 

SLimentofthe,nven.on]Below.theexamplewhichappHedthisinvenUontotheful.colort.Ddisplaye 

±^.^f:^::i:^^ r/aatlirpTtheSSof LOn w^ch is green LED of a picture element P11. and the 
cathode of LB1 1 which is blue LED of a picture ^'^'"^"^ ^^^^^TaU rS;e red in the location of a picture element P11. the indicative data 

[0048] To timing which is illustrated to later drawmfia^ and are suppHed to this constant current driver 1 . . • 

for green, and the indicative data for blue change one by ^ "J.^^^^ oathode of green LED. and the cathode of blue LED is 

[0049] Similariy. the consUnt current driver 1 common to the cathode of ^ED je o « y,e indicative data for green, 

connected also about picture elemenU P12-Pnm. and the indicative J^*- current driver 1. respectively. (In drawing_L , with LRIm 
and the indicative data for blue change one by one a"cl are supplied to ^e c°-^"J.^^';„„^^j^,, 3 pi,t,,e element P21 , and LR2m which 
which constitutes picture element Pim. LGIm and LR2YLG21 and LBZ ^ ^^^^^^^ p^^ ^^^ ^Rnm. green LEDnm 

constitutes picture element P2m. LG2m and LB2m. while '"'^"^.'f "^^^^^^^ driver 1 about these picture elements is drawn, 

and LBnm which constitute a picture element Pnm are f --"'^^Z^^^"";^^^^^^^^^ the anode of the red LED of each P-ture elements 

[0050] The outgoing end 0I of the change-over circuit 2 of 1 input ^ o"'^'"^'J c°n^ LED of each picture elements P1 1 -Pnm. and 

P11-Pnm. another outgoing end o2 of this change-over circurt 2 is connec^d^^^^^^^ ^ ^.^^^ p,l_p„^ The same 

the remaining outgoing end o3 of this change-over circuit 2 *° ^^^^^ „f the change-over circuit 2. 

power circuit 24 as having been shown In drawing 5 is connected f^j/, the change-over circuit 2. The constant current 

are supplied to the gate of this FET5. ^witchine device (FET as an example) 6 and diode 9 by which the drain was 

[0052] The change-over circuit 2 forms the source. «"«»,.*^/^^''^';'"«^^^^^^^^ edge i and an outgoing end 0I. On the signal line which 

connected to this signal line, respectively on *e signal ''"f^r^'f ."""^^l^) 7 '^^lich the source and a drain were connected to this signal 

rr^^ttivTirfoti^^^^^^^^^^^ - ^^"^'"^ ''''' ' " 

within LB. or deltaVB to reduce the electrical P"^-*"^' <lf ^^/^fbr ON from a control circuit (for example. GPU) 13. is 

[0054] The electrical Pot-J^^^f -"-/^ r com^?nInt Jf ^^e^VvrctLi^whi^^ a con5o. circu. 13 also requires for this invention .s 
supplied to trie gate or eacn rt i u. /, anw 

S oSi^ A-C shows an example of the timing by which the electrical P-'J^'^S;;r;rs:p;iir^^^^^^^^ FET ^11 ^ta''^' 

S FEtSTs. The die length of the time amour^ by which X:^'T,lt'.':STmt^^^^^^^ ^ate of FET8 has become t2 



amount which supplies an electrical potential difference to the gate of FET8 is in the difference with red LED, the luminous efficiency of green 
LED. and the luminous efficiency of blue LED. Namely, blue LED is one with luminous efficiency lower (for example, luminous efficiency is about 
1/2) than red LED and green LED. In order to make blue LED emit light by red LED and the same brightness as green LED. the amount of 
•currents (product of magnitude A of a current and die-length t of time amount which passes a current) which flows blue LED must be made larger 
than the amount of currents which flows red LED and green LED (to for example, about 2 times). 

[0057] Therefore, the die length of the time amount which supplies an electrical potential difference to the gate of FET8 which is FET for blue 
LED temporarily When it is made the same as the die length of the time amount which supplies an electrical potential difference to the gate of 
FET6 which is FET for the object for red LED, or green LED, or FET7 Since die-length t of time amount which passes a current to blue LED 
becomes the same as die-length t of time amount which passes a current to red LED and green LED. the magnitude A of the current passed to 
blue LED must be made larger than magnitude A of the current passed to red LED and green LED. 

[0058] However, when it is made larger than the current which passes the current passed to blue LED in this way to red LED and green LED. the 
load of a power circuit 24 may become large by considering a difference of the magnitude of this current at the time of a change in the change- 
over circuit 2 as a cause. Moreover, when the current passed to blue LED in this way is enlarged, and blue LED generates heat, there is possibility 
of causing failure of blue LED and short life-ization (failure of the package itself and short life-ization being caused when the red LED, green LED. 
and blue LED of the same picture element are contained in one package). 

[0059] Then, even if it passes the current of the respectively same magnitude as red LED, green LED. and blue LED, he is trying for blue LED to 
emit light by red LED and the same brightness as green LED by what time amount which supplies an electrical potential difference to the gate of 
FET8 is made for longer than the time amount which supplies an electrical potential difference to the gate of FET6 or FET7 (that is, time amount 
which passes a current to blue LED is made longer than the time amount which passes a current to red LED and green LED). 
[0060] While the load of a power circuit 24 is reduced and a power circuit 24 operates stably by this, the failure and the formation of a short life 
by generation of heat of blue LED are also prevented. 

[0061] In addition, when the load of such a power circuit 24 and the possibility of generation of heat of blue LED seldom need to be taken into 
consideration as another example, it is good even if comparable in the die length of the time amount which supplies an electrical potential 
difference to the gate of FET8, and the die length of the time amount which supplies an electrical potential difference to the gate of FET6 or 
FET7. 

[0062] a control circuit 13 changing each FET 6, 7, and 8 of the change-over circuit 2 one by one, and turning ON — synchronizing (namely, 
change actuation of the change-over circuit 2 — synchronizing) — the indicative data for red — green — control which changes the indicative 
cfeta of ** and the indicative data for blue one by one, and the constant current driver 1 is made to supply is performed. 

[0063] Drawing 3 D shows the supply timing of the indicative data to the constant current driver 1 under control of a control circuit 13 in case 
the electrical potential difference from a control circuit 13 is supplied to the gate of FET 6. 7, and 8 of the change-over circuit 2 to the timing of 
drawing 3 A-C. To the same timing as an electrical potential difference being supplied to the gate of FET6 of the change-over circuit 2. the 
indicative data for red is supplied to the constant current driver 1. Moreover, the indicative data for green is supplied to the constant current 
driver 1 to the same timing as an electrical potential difference being supplied to the gate of FET7 of the change-over circuit 2. Moreover, the 
in'iJicative data for blue is supplied to the constant current driver 1 to the same timing as an electrical potential difference being supplied to the 
gate of FET8 of the change-over circuit 2. 

[0064] therefore, when FET6 is turned on in the change-over circuit 2, supply voltage (that to which the electrical potential difference VI from a 
power circuit 24 was reduced for diode 9) to the timing supplied to the red LED of each picture elements Pll-Pnm Since the indicative data for 
red is supplied to each constant current driver 1. the status signal according to the indicative data is supplied to the red LED, green LED, and 
blue LED of each picture elements Pll-Pnm from each constant current driver 1. Thereby, to this timing, since a status signal (status signal 
according to the indicative data for red) and supply voltage are supplied to the red LED of each picture element, the red LED of each picture 
element drives. 

[0065] And to the timing to which supply voltage (electrical potential difference VI fr'om a power circuit 24) is supplied to green LED of each 
picture elements P11->Pnm when FET7 is turned on in the change-over circuit 2 following it. since the indicative data for green is supplied to each 
constant current driver 1, the status signal according to the indicative data is supplied to the red LED. green LED. and blue LED of each picture 
element from each constant current driver 1. Thereby, to this timing, since a status signal (status signal according to the indicative data for 
green) and supply voltage are supplied to green LED of each picture element, green LED of each picture element drives. 
[0066] And to the timing to which supply voltage (electrical potential difference VI from a power circuit 24) is supplied to blue LED of each 
picture elements Pll-Pnm when FET8 is turned on in the change-over circuit 2 following it, since the indicative data for blue is supplied to each 
constant current driver 1, the status signal according to the indicative data is supplied to the red LED, green LED, and blue LED of each picture 
element from each constant current driver 1, Thereby, to this timing, since a status signal (status signal according to the indicative data for blue) 
and supply voltage are supplied to blue LED of each picture element, blue LED of each picture element drives. 

[0067] Thus, when red LED, green LED, and blue LED change one by one and drive by all the picture elements PI 1-Pnm, respectively, LED drives 
by the non-interlaced method to time sharing. 

[0068] In this drive circuit, the number of the constant current drivers 1 is reduced to one third in the case of the conventional direct-current 
drive method (to nxm individual). Therefore, the circuit scale is miniaturized. 

[0069] Moreover, since LED drives by the non-interiaced method, the flicker which is a phenomenon peculiar to interiace like [ in the case of 
conventional 1/2 duty drive methods ] occurs, and image quality does not deteriorate. 

[0070] Thereby, while the circuit scale of a drive circuit is miniaturized, degradation of image quality is also prevented. 

[0071] Furthermore, since only the power circuit 24 single as a power circuit is formed, the number of power circuits is also reduced rather than 
the case of a direct-current drive method, or a 1 / 2 duty drive methods. Therefore, the circuit scale of a drive circuit is miniaturized also from 
this point. 

[0072] And only the difference of the magnitude of the voltage drop within the red LED to the magnitude of the voltage drop within green LED or 
blue LED is low rather than the supply voltage (electrical potential difference VI from a power circuit 24) with which the supply voltage supplied 
to red LED is supplied to green LED or blue LED by existence of the diode 9 in the change-over circuit 2. Therefore, it is prevented that the 
supply voltage of unnecessary height is supplied to red LED. 

[0073] Moreover, the time amount which supplies an electrical potential difference to the gate of FET8 of the change-over circuit 2 as mentioned 
above Since it is longer than the time amount which supplies an electrical potential difference to the gate of FET6 or FET7 according to the 
difference with red LED, the luminous efficiency of green LED, and the luminous efficiency of blue LED While the load of a power circuit 24 is 
reduced and a power circuit 24 operates stably, the failure and the formation of a short life by generation of heat of blue LED are also prevented. 
[0074] In addition, in the above example, as shown in drawing 3 , the die length of the time amount which supplies red, green, and the indicative 
data for blue to the constant current driver 1 is made the same as the die length t1. t1, and t2 of the time amount which supplies an electrical 
potential difference to the gate of FET 6. 7, and 8 of the change-over circuit 2. respectively. However, it may be made to carry out an acjjustable 
setup of the die length of the time amount which supplies red. green, and the indicative data for blue to the gate of FET5 within the limits of t1, 
t1, and t2 at arbitration as another example, respectively. The brightness of red LED, green LED. and blue LED can be changed now to arbitration 
by that (therefore, the amount of currents which flows to red LED. green LED, and blue LED changes) from which the time amount to which a 
current flows changes to red LED. green LED. and blue LED by that cause. 

[0075] Moreover, in the above example, in order to reduce the supply voltage supplied to red LED. diode 9 is formed in the change-over circuit 2. 



Vtowever. you may make it prepare the component which reduces supply voltage like this diode between a power circuit 24 and the change-over 
circuit 2 and between the change-over circuit 2 and the red LED of each picture element as another example. 

[0076] Or you may make it supply the electrical potential difference VI from a power circuit 24 to red LED. without preparing the component for 
.which the supply voltage supplied to red LED is reduced again. 

[0077] The reason which may supply the supply voltage same in red LED as green LED or blue LED is in what unlike the case of a direct-current 
drive method, or a 1 / 2 duty drive methods supply voltage changes to red LED. green LED, and blue LED one by one. and is supplied for to them 
(supply voltage is not always supplied to red LED). That is. even if it supplies the supply voltage of the same height as supplying green LED and 
blue LED to red LED. the time amount by which the supply voltage of unnecessary height is supplied to red LED is a part of the time amount of 
which supply of the supply voltage to red LED. green LED. and blue LED takes a round (t1 of tlx2+t2 of drawing 3 ). Thus, since the time amount 
by which supply voltage is supplied to red LED is restricted unlike the case of a direct- current drive method, or a 1 / 2 duty drive methods even 
if the supply voltage of height unnecessary for red LEO is supplied, it does not become not much in inefficient. 

[0078] Moreover, in the above example, control of a control circuit 13 is performing processing which changes the indicative data for red, the 
indicative data for green, and the indicative data for blue one by one. and supplies them to the constant current driver 1 synchronizing with 
change actuation of the change-over circuit 2 (that is. software has realized the 2nd change means of a publication to the claim). However, the 
hardware circuitry which changes the indicative data for red, the indicative data for green, and the indicative data for blue one by one. and 
supplies them to the constant current driver 1 synchronizing with change actuation of not only this but the change-over circuit 2 is prepared 
(that is, the 2nd change means of a publication is realized by hardware to a claim), and it is good even if like. 

[0079] Moreover, although this invention is applied to the full color LED display equipment in the above example, this invention may be applied to 
all the LED display equipments that have the picture element which consisted of two or more LED of the mutually different luminescent color. 
[0080] Moreover, this invention of the ability of various configurations to be taken is natural, without deviating from the summary of not only the 
above example but this invention. 
[0081] 

[Effept of the Invention] As mentioned above, since the number of drivers is reduced, while being able to miniaturize the circuit scale of a drive 
circuit according to the drive circuit of the LED display equipment concerning this invention, the effectiveness that degradation of image quality 
can also be prevented is acquired. 

[0082] In addition, it has a single power circuit and the effectiveness that the circuit scale of a drive circuit can be further miniaturized since the 
number of power circuits is also reduced when the 1st change means changes the electrical potential difference from this power circuit one by 
dPhe and supplies it. and the effectiveness do not become not much in inefficient even if the supply voltage of height unnecessary for LED of the 
specific luminescent color is supplied by considering the voltage drop property of LED of each luminescent color as a cause are also acquired. 
[0083] Moreover, when it has further an accommodation means to adjust the electrical potential difference supplied to LED of one of the 
lurflinescent color from this power circuit when it has a power circuit single in this way according to the voltage drop property of LED of that 
luminescent color, the effectiveness that it can prevent that the supply voltage of height unnecessary for LED of the specific luminescent color is 
supplied by considering the voltage drop property of LED of each luminescent color as a cause itself is also acquired. 

[0084] moreover, when the 1st change means supplies the electrical potential difference from the time amount [ every ] power circuit according 
to the luminous efficiency of the LED to LED of each luminescent color The effectiveness of the ability of a power circuit to reduce the load of 
the power circuit at the time of a change with the 1st change means which considers a difference of the luminous efficiency in LED of each 
luminescent color as a cause, and make it operate stably. Since generation of heat of LED of the specific luminescent color which considers a 
difference of this luminous efficiency as a cause can be prevented, the effectiveness that the failure and the formation of a short life by 
generation of heat of that LED can be prevented is also acquired. 



[Translation done.] 
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[iS*:g3] if3R^2^ieii4©LED^^^^cDlEKj 20 
^ L E D^^^^Dlgltjlil^So 

[ iS^jtJi 4 ] if Ji 1 T^s 3 CD c ^m:^>tcieisco L E 
mt^MB^m1^r ^ct i l e d a^j^^s^^ 

[000 1 ] 
[0 00 2] 

[0 0 0 3 ] C(D:7JL':^^--LED«7j^^S^C4d 
[0 004] iEfl^g8&:^5*. fl/7CDLEDCCl*H(C 
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XLED^fgSi)T^4>OT'^^o 
(0 00 5 1 05«. 04©J:^t^^^P 1 l-'Pnm 
^ie^Jl//c:7 Jl/^ ^ - L E oa^^ll'vCfcCt ^ili&fga 

ED'C^>^LR 1 1 j^feLEDT'^^LGl 1 t. 
WfeLE Drfe^LB 1 1 <*:rttfi3c$nrc^^o LRl 

1. LGll. LB 1 1<D:^7V- FCCti. Iffl-To^m 
j^p^^^^'_2 1. 22. 2 3^Hg^$tlt:t^^, 

[0 00 6] mi^COr. $gmP 1 2-PniD^^^-r 

:^0feLED. jifeLED. «feLED^^>, -en-en 

HiTocoSmftF^^^'«--2 1. 2 2, 2 33&^*'V- 

Hics^^^nrc^^. (0 5Ti^. jg^p 1 m^mfSL-r 

^LRlm, LGlm. LBlm<!:. imP 2 I ^mf& 
T>i>LR2 1. LG2 1. LB2 1 <!:. ^^P2m^« 
ia'r^LR2m, LG2in. LB2mi. $^SP n 1 ^ 
^jSc-r^LRn 1 . LGnl. L B n 1 i . t^^P n m 
^tS^-r^LRnm. LGnm. LB nmt:^^JS35?^n^ 

it^fic. cn^o*S^«:o(,iT:cD^mifLF^^^^''-2 
[0 00 7] J^^P 1 1 coLR 1 1 (m^u^n/csmiS 

|c^^y^-2 UC«. .^^P 1 1 oe^X^^O^feffl^^ 
CC[:)a^7''-3?^C|^:st;/c^^ff^:^^LR 1 HCffiiii& 

$n^o ^/c, *^P 1 icDLGi ucg^JK^nrc^m 

Si£K^^^>'-'2 2iC(j:. *^^P 1 l(OiiLmX(OU^m(D 
mrfir'-^^^^^^^^o CCDSmStF^H'^^'-2 2:^^^> 
CCO^Tj^f^-^^fcTxO/ca^^fi^^^^LGl HCgt 

f^^n^o ^^c. mmpi kdlbi i^c^^^^n/c^ 
I cD«^7^'-^5&5fitit&3n^o ccDmmsisF^-r^'5-2 3 

6 C CO^Tj^f'- (fCfZ^OfcmTT^m^^^ L B 1 1 

[0 00 8] l^llt«:b"r. i^P 1 2-'Pnm(^)^feL 

ED> m^LED. WfeLEDCCg^,^^n/cSm-5^F^ 
>fyV'-2 1, 2 2. 2 3tC^^n-en*^^P 1 2-Pn 

n. sm■ofeF^^^^'-2 1. 22. 2 3^^e&*^n^n 

CCDa^f'--3?^cC;D/ca^fi^3:)^?5^feLE D. ^feL 
ED. WfeLED^C^$&$n^o 
0 [0 00 9] S*^P 1 1-PnmCOSifeLED^T^ 
FiWfeLEDOr FtCl*. mjEV 1 (Dm-®(HlS^ 

2 47:>^g^ii^nTi^^o cntcML. s.^^pi i-^p 

nraCDlSfeLEDCor^- Ftc^j:. mffiV 1 i: «9 ^fSl^ 

[0 0 1 0] cne»c[)^ma£F^^^^''-2 1 , 22. 2 
3Rammm^2 4 . 2 5 5?^^e>-^ccan^fi^Ra^'mii 

XSJx^P 1 1 -^PnmCD^S^feLED. #feLEDRO' 
50 WfeLE D*^lgSfr$n^, 



(3) 

3 

[0011] uio. m^m^2 4 t^m^Mm®9^2 s 

CCJ[)AVR«AVG4>AVBJ:0M^$».^ (mti 
AVG^AVB«4Vfi@[r^^C>('C»bAVR«2V 

(Di[5]C]g$C0^a^.mE^#feLED(C«*&T^<L. ^ 
B$:^i:»S3^j:]^20m®®E^#feL E D w:et*&-r ^» C i 

comE^ fit f^-r ^ J: ^ u T t ^ 6 o 
[0 0 1 2 ] i/zf'^-r-f 
^>5,_t,_x:^^TLED^lB»b. mmy^-^^^^ 

imcOh E D <!:«»:7 ^ -)\^ FCDj^^mOL E D iCCitil 
CD p ^ ^ / < ^ €>CDr * S 0 
[0 0 1 3] net*. S4(0J:^CC*^^P 1 1-Pnm 

f)^h'^m^S(Om<ommP ll'-Plm, P31-P3 
m. -P (n - 1) 1~P (n - 1) m^tmn^ ^-^^ 

2 1'^P2m. P4 1'^P4ni. —P n 1 ~P n mtiffl 

[0014] mmy ^ I'commp 1 1 om^i* e d 

-C^^^LR 1 lOP^V'-Ki, ilM±T'*^^Pl 10« 
yi^mm^^i^l^^ ■< K(J>*^^P 2 1 cO^^feLE D 3C 
'C$>^LR2 1<D5?7V'-K:c(i, ^tjlO^mgcK^H^^^^ 

--3 l7^^5g^^nrl^'5o ^/c, ccd-^^p i i^^ffe 

LEDT^^LGl \ (Di0V-\^t. imP2 
LEDT'$>^LG2 1(D:^V-F«:«. ifcilO^^iftH 
^W'^^'-3 2:^>^1SJ^?nTt^^o ^/c. CCDS^^Pll 
CD#feLEDT'^'5LB 1 10:^7-- Ki. *^^P2 1 
©#feLED-C*SLB2 l(D:^7y- KtCi*. ^tl^tx 

[0 0 15] leJItdCUT. ^OCO#*S^OCOC>T^>, ^ 
^-;VFCDif^<Df^^feLEDCO*rv- Ft^cD^T 4 

\^%<DW^\^ET>(Dtiv- Yh^(o%y<jy^^^ ^-^^ 

F (Oj^^cr),#fe L E D (0 >^ V F \^Wk(D'=SM(% F 5 
/^'--3 2*^^g^5n. «|Jc>'^-;bFCDj:^^CDWfeLE 
DQ^V-- V ^'t<0^'^(D'm>7 ^ ->^^^^^^^^ 
LEDO^V- FiCitffl<0Sm&F^^/^'-3 3?:)^!g^^ 
^nrc^^o Oerij:. ^SC^ ^^-Jl/Fcolf^^P l m 
^tff^K-r'£>LR Im. LGlm. LB 1 mRO^^^OXT 
CD«S»:7 ^'--^^H<^^*«^P2ni^t8^-r^LR2m. L 
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G2m. LB2mi. ^ -JV K<D^^P (n- 

1) l^ffi^-SLR (n - 1 ) 1. LG {n- 1) 
1 . L B ( n - 1) 1 RO'^<D*TOlSS(':7 a -)\^ F<0 
I^Pn l^^^^LRn 1. LGnl. LBnl 

A-y\^Y(0^%P (n-1) m«:«ec^^L 
R(n-l)m. LG (n-1) m. LB (n-1) m 

LRnm. LGnm, L B n m«b A^Jea^^tl^ i i t>CC. 
cn60$^^iCOC^TCDSm8feF"7-Y>'^'-3 1. 32R 
0^3 3*^}S:^>^nTl>^o > 

[0 0 16]$^^P1 ICDLRl l<b$S^P2ia>LR 
2 1 itCig,m^tl/c^mS^ F^ -Y^^-- 3 1 tc^i. 

tci)^-^X. CCDffim«F5^^'<'-3 l^^eti, ^la:? -f^ 
F^^B#^c:i,3:, *^mP 1 1 (DiiLm:r:(Om^m(om7s^ 
r-^^cmOfcmnkm^-^^LR 1 lRO'LR2 

{^^"7 --^i/Fa^Bttc^*. *^*P2 loiis-c 
LR2 1 ^ceMS^n^o 

[0 0 17] ^^c. ^mP 1 ICDLGl 1 i*^P2 1 
CDLG2 I tt,cm^^tifcmMm.Vy^'^-^2^C{t. 
A - Ji/ FSn^B^tcti. f^^P 1 1 ©fi^T'<D^fe 

*^^P2 icoe^ro.i^feffl^oS^T^'-^^^iJ^-*^^ 

m^y < --'^ F^^B$k:{i. *^^p 1 1 (o{mx^(oB^ 

momfni'- ^(fCmofcm:nkm^^^LG I l^i:J^LG2 

I 1 tc«s&sti. mw-y \^m7r^mat.jmP2 i 

1 lJ^a^LG2 UC«*&Sn^o 

[00 1 8] ^/c. I^^P 1 l<OLB 1 1 timP2 1 

(0LB2 1 i^c^g.l^^nrc^mifeF^'f ^''^--3 3CC^^, 

^Si:;' ^ -^u F^^Bf tctj. mmP I 1 cDfigr-coWfe 
li. *^SP2 IcoegtrCJWferaa:)^:^^-^:^*^^^*^^ 

n^. btct^-yx. co^m«F^^/'i'-3 3*^e.ii. 

UC^s*&^n, fj^S(^ -Y'-;t'Fa^Bmj.^*S^P2 1 

1 lRa^LB2 Ucgti^^ti^c 

[ 0 0 1 9 ] [Hllt^CbT. ^DCDS^m?rLF6^-Y^^'--3 

1, 3 2. 3 3 0C^. ^ -iUF^^B^tCli, -en 

50 SmiSF7>f>^>'-3 1. 3 2. 3 33&^6fe. ^tSt^-f- 



(4) 

5 

^ - KRO*«ia:7 ^ K©^L E D . ^fe 
LED. WfeLED^ffi$g$n. ffi^:7-<--Jl^h*^7jsB^ 

feLEDtcm*&^n^. 

[0020] -< KtOS^tD^feLE DCOT 

^ FC0S*^<^)iH^feL E DCOT - F iWfeL E 

DOT FCCti. CCDWmiHl?§3 4CO^«3C>-:/?CDffl 

[002 1 ] ■< FOOSI^^O^e^L E DCOT 

® o 1 ^mm.^ nrfc «3 . m^y <-^^^ (D^%m(ofv^ 

[0 0 2 2 ] ^^lsl5§3 4Rt>'3 Stct^, ^^:7^-;l/ 
F^TH^. «^:7-<-^l/F^^B#i'CA*)^^^ti-enffl 

;^Soi. oZfiC^^u^i^^pimm^ mn'^m) ^^^^ 
[0023] ^sfc:7 -)v vm7j^m(^c{t. c (ommin^ 

^©l^feL E DJ^y^W^L E D tcm«mJIV 1 

n^tth(^c. ^^y ^-)\^\'(Dmtm<om^hED(.c 
V 2 ^ ti ^ o 

[0 0 24] l.fct^r>X. ^iSt:7^-;UFa7r^B$0Ci^. 

>^ ^ - ;b ^^^^(Dm^L E D > L E D S^'W 
feL E Dica^xii-^ (^la:? -^L' FCD*^^(ui:'CCD^ 

[0 02 5] mij. i^^y ^ F*^B#^«. com 

mm^^m--^^^xmmm?i 34,35 ©a^^^s^^-^^^ 

naa^fSo 2ec3g,^$ti^Cchi^cJ:0. ftlJc:^ ^ -^Jb f 
(O&J^^iOSiifeL E DSCA'WfeL E D (cmiSmEV 1 f)^ 

m^^^n^tt^t^c^ mny ^ ->^\'<o^^M(om^L 

E D tcm#,m V 2 3^^ielf^ ^ n ^ o 

[0 02 6 ] Lfct^-yx. m^y ^->^Y^^^^^^^^ 

fSifc:7'f'->'^F(D$^^CD^feLED. i^feLEDSlCKW 

feL E Dcca^fi^ (fffii^c^ -< ['(ommimxiDm: 
n<{M^) Ru'mmME.f}mi^^tih<Dx\ imy ^-^^ 

FO*g«©55^feLED, ^feLEDRaf«feLED5&^IB 
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[0027] C©J:5(CbT. S$S^P1 I'-PnnKO 
^LED. i^feLEDRa'WfeLEDdW>5?-U- 

[00281 c cT*>. mimK2 4 tiixi]icm®iiis 

2 5^^t:r-6Sati. ^feLED^«feLED(<:6tS&-^ 

}^(otmcm^<ommms,^0^LEUicm^'r^t^ 

B$^) :F-k:»g>^J:]U?<Dm®mjE^^feLE Dtc«*&-r^ 
[0 02 9] 

tc. LEDi|5]DS5(CO F^-Y/^'-^^t-t^^ttnl^^cCe3^c^ 
05a>P«ri3:3XnXmil(7:)F^-/^^''-^^^:^J^^^'t 
nt^^j:e^cCC^) ii^CC. m^LEDmtB^LEDR 

3 [0 03 0] C4a^c>rfL. 1 /2 f"^ -f* ^ -IB»j:^^ 
CDSt:^^ffl:i)^lgi!j:^^*^^O^^tC^j: ^ cm 6 (T^fiJ-C^S 

^>3?-b'-^:^^T'LED^.!Etb'r^oT\ 
^^OT) > - u ^ X yo^mmco^m^m^-r h c 

t(.C^':>XmW:^^^it'r^Ctf)^$>'^fCo ^/c. 1/2 

3S«W0^feL E DmtB^L E D;5^6^'#feL E Dffl 
\o ti>c2-:>m^'fti:^^ri^trj:hrj:t.^(DX\ mmm<DA>mit 

[0 03 1 ] :^m^^t. ±m(0^^^cm^. yjVij'y-L 

mmtLXrj::^tlfch(DX$>^. 
[0 03 2] 

^c. :^aiI^AtJ. Si,^CCM>:c^lfe7l6e.(7:)S^c^>LED'C 
tgl?5c$ Mcmm^m^ -5 L E D fg^^gOSgSbSRCCfc 

40 tr^r. cnecoitf(coLEDtcjg^$n/c^?ioF^>r 

CD-!) ^#^3fem<DLE DOCll'cX^^'PmTW^&T^^ 1 
^UT. cOF^^/^-^c^g^T^fefflcoa^r-^?^)® 

;x^?J 0 M X X «*&-r ^ ^ 2 CO w g ^ K ^ (i ^ CD ^ 
[0033] ccDLE Dm^Mm(omw3&^x^t. mm 

Wfe) ©It^cOLEDCC, itjicoF^'Y>'^-*^J£^5*^ 

50 ^0 ^fc. wmii:^^h(DmE.f)K mi(omm^R<'Cj^ 
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[00 34] cnC'Cj:«3, SJS^CC:feCiT. 

^' - 6 ? ^ C d: tC J: T-e-O L E D ^ 
J^C^T^«CD^fe<OLEDk:m?^mEE?&^'l?.$&$tl'E> 

E D wye w 0 # ^ r SB i& $ n ^ „ 

[0035] COT) J: -5 tc^TOj^ST'^n^nL E D55^ 
0 gxrlgii ^ti^ Cite J; LED*5ff#^f!l 

[0 0 3 6] ccomm^mcj:ri{t. K^-Y^^-cD^ 
ij£!fE®j:53!CcDit^<o 1 /a ^cgiM^n^) » l/c^o^-p 20 

[0037] ^/c. >'>^>^?-U-:^:&^rLED?!i^ 

[003 8] ctiic J: 0 , m%myDm'm\%t^fhmt 

[0 0 3 9 ] J^cC:lb\ CCD.|g^[p]5gCC*5C^T. -^iO 

[0 0 4 0] -en^cj:i9. ^^m^(j:>Vk^m^^tx^(o 

[004 1 ] m-CDmf«K:?!>^e»CDmEE^S?fe5^feCDL 
EDC<:fit$SLxrJ:C^SS«. iE&IB]|&:^^ 1 /2 -r ^ 

CDLEDCCjli;XWO^x.Te^f^$n^ (fil^COS^^tfetD 
LED ^ctimagmBEC'i;tB$ti0^*&5n3^j:tO C L (c.-ir> 
^0 TJ^jr^D^, mt^^feLEDi^feLED^WfeL 40 
E D i c ^ ^ J: ^ ics I ^ CcmiE P^Tco^A: 1 5 tmMr^ ^ L 
ED^fflt^/cl^HC. *i^feLED^WgLLED0cet*&-r'2> 
©<!:^C^gi^CDmjlimff5S:^feLED(cm*&Lr4>. C 

ED(Cfit$&5n^B$r«1&^. ^feLED. JtfeLED, W 
t4^MH (b l.x^m<Dmt^(D LED ^ CD 
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[004 2] $/c. CCDct-^OC^-comaF.[pl^^{gx.^ 
feCDL E Dcomffl^T??14(^tc;OTiig5T-&ili6p^e^ 

^ h^m^hctmmx^ho 

[0 04 3 ] ^txtc J:*). mt^^SLEDi^fi^feLE 
D4>*fe LEDil^^J:^ K:Sl^^mffii4TcDA# ^ 
tBaT-SLED^Srrai^Ail^i^. ^JtfeL E DOCfitJ&T'Sm 
fl^EE^i^feL E D^WfeL E DtcetJ&T^masmiE J: 

E YyoymKwr^'&^wm t {^xm'&(o^it^(o led 

[0 04 4 ] ^rc, comnmmc'^y.^x. —mtv 
X. mi(om^^mt. s^^cdle d^c, ^(ole 

i^r^ct-^mmx^^. 

[0 04 5 ] ^n{cj:o. mi(omm^^x(omK>m^ 

[0 04 6] 

i'Hm(om^<omm] wrr^. ia4c?)j:^ea^^p i 

1 — P n m ^i25>J Lfcy)Vt;^-LE D^^^^ tc:^^^ 
[0 04 7 ] OKi. C(7:):7jb;^^'-LE D^ij^^^^C 

^mr^m^^iam-on^^i'iLxi.^^. coiEssig 

Krt'd:. $g^P 1 ICD^i^feLED-C^^LR 1 ICDiiV 

- Ki. $^^P 1 1 <DB^LEDX$>^LG 1 1 CD:^V 
-Hi. $S^P 1 KDWfeLEDr^^LB 1 KDiJV 

- Kfc. itjico^^sft K^'Y^^'- i^^^ms^^nrc^^. 
[0 04 8] c (ommm K 5 /n-- i (^at. fm^oia a 

[004 9] imfiltc *fe^P 1 2 -P n m(COii-C 
&LED(Oi7V- K tC^tjio^mac K 5 ^ 1 

m^m^x^mm.b^'y-^^^^- 1 (rcim^n^^ mix 

^t. imp Im^mJ^r^LR im, LGlm, LB 1 
m<b, i&mP2 l^m^'r-SLR2 1. LG2 1 . LB 

2 1 <h. $S^P2m^t8J?S-r^LR2m, LG2m, L 
B2ni<!:. *^^P n 1 ^tg^T^ L R n 1 . LGn 1 . 
LBnli. $S^Pnm^tfteS-r^LRnm. B&LE 
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Dnm. LBnm<i:*s}S*^4i^i<b^>(C. Ctih(Di^m 

[0 0 5 0] S*^P 1 l-PnmCD^feLEDCDT^' 
-K^«lA;^3Hi:^?<DWm[DlSS2CDtii^jigo 

P 1 l-PnmCDWfeLEDCDr^- l^^atC<Dm^M 

H^^tlXi^^^o 10 

2 OlS^e^lI^.^To lilt. ^feLED 

COtfV- h'tm&LED(Dt;V- KiWfeLEDCD:^y 

FET 5 coy- h^Cfitj^^tl^e 

[005 2] ^^|plSS2l'^, A;^Si itb;^)5rao 1 20 

ig-l^^ti/cX^ (FET) T^ISlr-t. A;^5^ i 

^ti^tiCCDfi#^ecJg;^3n/cXH^ (FE 

T) s^mmch(Dx^^. 

[0 0 5 3 ] ^^^f-KQti, -^?l!IlHlK2 4;I>^6©mffi 
^SfeLED-^LBrtT'COmffP^TCOX^^AVG-^ 30 
A V B ^Str ^ L R I^T0DmBEF4T<D:^# ^ A V R 

[005 4 ]#FET6, 7. 8 CO^- h CCCi, flJlUp] 
5S(mt^CPU) 13?!?^^. FET6, 7. 8 ^IIM^X 

mK^m^x^>^ci^-\±^fcisb(ommMM^^ti^o mm 
BKish. :^mM(^cm^mmmiS(Dim^m^mLx 

[0 0 5 5 ] ia3A'-Ci-i. FET6. 7. ScD^-h 

t^y^^-To FET6. l(Oy- h(^C(DmK^mi^^tl 

{m^l:^i iO)2mmm,(D) t 2(fCrj:-:,Xi.^^o FET 

6. 7, s(Dy-h^(Dccom^£(Di^.^^&'f)^~-M^^mm 

cos? t 1 X 2 + t 2 ti. CCr)|g^|il^g;i:Mfflr^:7;U 
:^ ^ - L E Da^ggTCT) 1 tJ(CDiiiM0^7nH#Pp1<DS 5 
(P9x.t^l/6 0»\ \/\20fp^^[.^\t\/2A0 
m icmL<rj:^xi>^. 

[005 6] F ETs (oy-bftcmEE^m^'r^^m^ so 
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FET6^FET7 CD^- h CcmjE^e^^&'T -S^fi^PalJ: 0 

4>s<b/css{*. m^LED^m&LEDom^m 

tmm.LEB(DmGmmt(omm<.^^o -rut)^. m 

feL E D^lSfeL E D^lifeL E D J: 0 

t» (m&i^?A^*n/2figr^-5>) (Dr. w^l 

E D ^f5^fe L E D -^^fe L E D i 15] 0 iggr'^ ? a 

/c26icti, wfeL E D ^mti^mm& {mm(o:K^ $ a 

imiS^SriS-rB^PaoS? t t<om) ^feLE D^^ 

^LED^mn^mi^mj:^^:k^< {m^\t2ismm 

[0 05 7] b/c3&5^T. IRtC. WfeLEDfflOFET 

^LED^'^^feLEDfflCDFETr'^'2,FET 
6^F E T 7<Der'- h CcmjE^fiii^'r^B^FBlCDS? ila) 
DtC L/cti^tC^^:, #feL E D (C^fifeJSrgfe-rB^PBlCDS? 
t*^. m^LED-pm^LEDi-cmm^mr^f^CDS:^ 
i tmO(fCrj::i,(DX\ WfeL E DOCiJf£-rmSf£<DA^ $ A 

(oti^^, m^LED^m^LED(cmrmm<D^^:$ 

[0 05 8] Lj&^U. C(DJ:^(cn^LEDicmTmm 

^^feL E D-^^feL E Diicmrmm^k n hi^^ < l/c 
m^^at. ^mMm2x<Dm^}m^n(oc(j:>mk(oi^^ 

^mm^wmt ur . mjSlilK2 4<o:giw*^:^# < ts: 
^pTt614^*)So ^/c. C CDcfc^icWfeL ED CCiS-rm 
lj^^7^:#< Lz/cit^tCti. WfeLEDJ^i^^^-r-E^Ci^C 
J:oT«feLED<Di!S^^^^jb^Jg< (|5j-0[>$S^ 
OfiSfeLED. ^feLEDRO'SfeLED^lO(D>'^'-y 
^ i^^C U r t ^ ^ i^^(-c tiy ^ ^ - a f$(DiRf?-t^ 

[0 05 9] ^CT'. FETSCoy- hCC^EE^fitj&T 

^b^PbI^S: fet6'^fet7 cpy- V CcmBE^ffiit&r ^ 
b^Pb1<=i:«3 ^>s<"r^ (T^cCt)^#feLEDccmi^^a£-r 

B^Pal^^feL E D-^^feL E D^miS^S£-rB$^ J: *9 ^> 
S<T>S) CttCctO. #feLED. ,mfeLED. Wfe 
L E DCC^tl^nfHj DA^ ^CD^ac^aicLr ^#feL E 
D LED^;^feLEDi|5)D Sf jSTrlii^fe'r ^Xo 

[0 06 0] cn^Cct^, m?llH]^2 4©ft1^>^>^'lgM? 

[006 1] 3^j::fe, %\\(Dmt LT. C ^ L'/cmij[^!ni5§2 

^^?!>i^:cl^lS^^». F E T 8 (Oy- h tcmBE^«*&-r 
-SH^PalCDS? iFET6^FET7 (O^- h tcmjl^tft 
^^•r B#Pe1 (OS ? <t ^ iHjgJgOc L r J: C ^ 

[006 2] nmm^ i 3 jj. mimm2 cqsf e t 

6, 7. 8^»X^5:)^xT:t>CC$1±^CDil5]jaLr 
(-rJ:i:^:>^^^[pI»S2coW0§;t^f^i|s]R8Ur) . 



(7) 

[0063] H3D«. ^^IDIK2CDFET6. 7. 8 
A -CCD $0910^1 3i)^h 

d^^ij^fo mtkM^ 2 CD F E T 6 (D^- h (cmEE*^e«& 

[0 0 64] L/c*<or. ^fftIn|K2rF ET6*<:^-> 
tcnc^CitcJ:-:>rmi^mEE (mailHl?§2 4 :^)^6«DmBE 
V K9T?ffiT^1i/c*3CD) T&^SJ^^Pl 1 

-PnnKDlS^feLE D^«*&?tl5a?W^5>^r«. # 

^y'^-lix^h^^k^P \ l-PnmCD^S^feLED. ^fe 
LEDRCK#feLE D^Cflt^^tl-So cn(CJ:0. CO 
^ ^ 5 >^Tii, #*S^<D^feL E D^rS^ff 

[0065] ^ur. ^n(^cm^>xm^mm2x¥ET 

h(Om£V 1 ) 1 1 -PmnCD^feLEDCC 

feLED. ^feLE DSO'WfeLED^«,f^^n^, C 

? n ^ ©T? . sj^^cDfi^fe LED tmm 

[0 0 66] ^Or. ^tlhcm^^X^^mZX'FET 
^COmBEV 1 ) 5tj5S*S^P 1 1 - P n m(D#feL E D CC 

feLED. i^feLE DRa^WfeLEDCCtit.$&$n^o C 

mmm£i)^m&^ti^<Dx\ ^^mon^i^E^tmn 

[0067 ] CCDJr^iC. ±X<Dl&mPl l-Pnm-C 
^n-€^ti35^feLED. #feLED. WfeL E D^^^m^ 
Ogx.T|g«|$n^Ci{CcfcO. LED:«>i8#^S|{C-/> 50 
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[0068] C(D^S6@lSr«. -r^'^- 1 CO 

?5l*^ Um(Dm.mmmi5^(0m^<D l / 3 CC ( n x mf@ 

[0 06 9] ^/c, ^V-r >^-U-;^75^r'LEDj!^^ 

vii-mm^i^xmmi)^mtt^cthu^\ 

[0 07 0] c nic ^ 0 . lEi&03gco[pi^§^jm5&M^fb 

[ 0 0 7 1 ] ? etc. ^jS(p|K<*: LT{i^-<Dmi^.|plS 

2 4<D^^^i:fri^-E>coT\ mmmn<o^^mmmm^ 
[0 07 2] U5&^«>. ^feLEDcc«*s^n^m^mii 

ti. ^JftleI5S2F^cr)t$^-r:t-K9(D#aEiCi:0. U^L 

ED^n^LED^cm^i^ti^mmmf£ (muM^z 4 

:^^6CDmEEVl ) ^feLED^SfeLEDF^r- 
cDmEEP^TCD:/^!^ ? &C*fr -S^feL E D\^X<DmKmT 

[0 07 3] ^CD±. miatOct'^CC. W}^(pl5§2cr)F E 

T8oy- hicmii^etj&'r^B^rBW. ^^led^i^ 

feL E D i Wfe L E D O^T^xA^ t (D^m^^C 
mmJ:K> t>m<^j:'yXK^^<DX. mWMm2 ACO-MM^^ 

m&.LED(o^mxj:^t6im^iMm^ithm±^ti^^ 
[0 07 4] \u±o:)mxict. msKimutc^^ 

ET6. 7. soy-- htcmEE^fft*&-r^0$B3lOS$ t 

1. ti, i2tmci<.hxi.>^. momtL 

X. FETSO^-- hCcjrSrfe, Ji^e, 

^^m^f^m?^<om^^. ^tx^ti 1 1 . 1 1 . 12 

tcj:89, ^feLED, ,mLED. WfeL E D^cmiTiJO^ 
ED, WfeLEDCC7jitti^m?jS£S?:>^'^(bT^) 

feLED. jgifeLED. m^L.ED(omm.^^mcmt 

^^^^Ctt^X'^^h^^^lCU^h. 
[0 0 7 5] $/c, t(±(Ol?!lT'«. .Ti^feLE DCC^JS? 

K9^Kt:J-Tt^'6o UT&^b. %\\(DmthX. WMM 

n2Atm^mu2t<Dm^. mmm2t^%km(om 
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(ST ^ -l^ ^ J: ^ tc ^ J: 

1007 6] ^^C^»$/c. 5SfeLEDtc6U&$n^m 

[0077 ] m^L E Die ^.^feL E D-^WfeL E D <!: 

^feLED, JibfeLED. WfeLEDk:JS;XWOmT 

3^j:C>) C<?:tC^>^, ^fXt>%. ^SLED^WfeLED 

LT4>. ^tk:>!i3^j:ii5?c?)miimEE?^>?S^feLED(c(it$^$ 
nSB$rati. fS^feLED. JifeLED. WfeLED-v© 

1 X 2 + t 2cD^^<Dt 1 ) T'^€>c COJ:^CC. ^fe 

LEDcc;Fi^vg3^c]i5$cr)mi^mflE;&^^,*&$nr^>. isac 

c^^oT. ^i^^m)}m^^cm^hu\.\ 20 
[0 0 7 8] $/c. «±<DPJT'«. mimm2(om^m 

Ttf -prey's {^r^fy^mm^(DWm^ctm,(om2(D 
nccRse-r. ^tm^^2<om^m^mv^t^mi^x^m 

[0 0 7 9] $/c. iU±<^WTii>'>^b;^v-LED^^ 

m^<oh E Dr'^g^?nrc*^^^wr^*6«05 led 
m7r^^mc:^mn^Mm\yXx^K 

[00 8 0] ^/c. «Jb<DWcK6T, 

[008 1 ] 40 

cD'TigiiiPiKoigss^i^^/hMfb'c^ ^ <h i fete, mm 
(o^it h m±.x # ^ i c ^ ^ nmf)m hti^. 
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[ 0 0 8 2 ] i^ccfc. ^-(ommm^^m^. m 1 
wmMn<omnmm^'-mf\^mtx^ :hti.^ '^nm^. 

[ 0 0 8 3 ] ^/c. CCDJ:'5tC#— CDmag@K«r«|x-& 

ED^cmt&^tihm&^^co^^^coLE D(omKmT 

[0084] ^/c. m 1 S^5^fe6[)L E 

E Tyx<ommm<o^m^wmt'§r^m 1 o^^isr- 
(^>^ 0 m^m(D'^mM^'^<D%m^im.i^xm:mmmt^^ 
-^mcmi^^^hctiy^x^^ti^^^n^^. comit 

m±x^ h<Dx^(oLEX}(D^mcj;:^m$^mm^it 
^ 1% ± r- # ^ cb c ^ ^ Kft m 4> j# 6 n -5 . 

[|^MCDg!WcClft?g] 

[HI] ^^m^c ^ L E D ^^^ScolgSblelKCDtS 

[la 2 ] mi (onmm. /^'--Row^iiiKotjf^ 
[03] mi(DmWkmu(o¥ ETco^- vicm^^n 

[05] 7;l/;?7^-LE Da^a^gCCfcCt ^fi^3S©IE 
[116] :7;l/:^^--LE Da7n^g'vC*>C:r 
[W-^cr)i5feBg] 

1 ^mi^feF^-Y>'^'-. 2 ^giass, 4 SmiS 
038. 5-8, 10-12 FET. 9 3^-^:^- 
h\ 13 tlJfflJlelgS. 2 4 mmm^. Pll-P 
nra LRll-LRnm ^feLED, L 

Gl 1-LGnm ^feLED. LBll-LBnm 
WfeLED 
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